Effect of acute metabolic acidosis on ammonia metabolism in kidney.
To understand the mechanisms that initiate the increase in ammonia formation during acute acidosis in kidney [amino-15N]- and [amino-15N]glutamine were used as substrates in isolated perfused rat kidney experiments. Perfused kidneys from methionine sulfoximine-treated rats take up glutamine nitrogen at the rate of 1.50 +/- 0.08 mumol.g kidney-1.min-1 while forming ammonia at a rate of 0.65 +/- 0.09 mumol.g.kidney-1.min-1. Mass spectrometer analysis of the perfusate and urine reveals that ammonia is formed from the amide nitrogen of glutamine at the rate of 0.32 +/- 0.06 mumol.g kidney-1.min-1 and ammonia is formed from glutamate derived from glutamine at the rate of 0.21 +/- 0.04 mumol.g kidney-1.min-1. The balance of the ammonia formed is from unidentified endogenous sources. Addition of HCl to the perfusate to lower perfusate pH increases ammonia formation to 1.09 +/- 0.10 mumol.g kidney-1.min-1. The results exclude a role for the purine nucleotide cycle during acute acidosis and confirm that ammonia formation from glutamate derived from glutamine is via glutamate dehydrogenase. Lowering perfusate pH increases the rate of glutamine deamidation significantly by 0.33 +/- 0.06 mumol.g kidney-1.min-1 and increases the rate of ammonia formation via glutamate dehydrogenase insignificantly by only 0.08 +/- 0.04 mumol.g kidney-1.min-1, whereas ammonia formation from endogenous sources remains unchanged. The results demonstrate that regulation of glutamine deamidation is an important controlling step in ammonia formation during acute metabolic acidosis in kidney.